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The asymmetric unit of the title compound, C2iHi 9 N 3 0 3 S, 
contains two independent molecules. In one molecule, the 1,3- 
thiazolidine ring forms dihedral angles of 86.19 (8) and 
8.37 (8)° with the phenyl and benzene rings, respectively. 
The corresponding dihedral angles in the other molecule are 
69.60 (7) and 14.08 (7)°. The dihedral angle between the 
phenyl and benzene rings is 84.70 (8)° in one molecule and 
69.62 (8)° in the other. In the crystal, molecules pack in layers 
approximately parallel to (102). There are weak C— H- ■ O 
hydrogen bonds within these layers. Further weak C— H- ■ O 
hydrogen bonding occurs between the layers to form a three- 
dimensional network. A weak C— H- ■ -tt interaction is also 
observed. 



Related literature 

For the synthesis and general applications of thiazolidines, see 
Pandey et al (2011); Barreca et al. (2002); Botti et al. (1996) 
Pfahl et al, (2003); Sayyed et al. (2006); Sharma et al. (2006) 
Babaoglu et al. (2003); £apan et al. (1999). For standard bond- 
length data, see: Allen et al. (1987). 




Experimental 

Crystal data 

C 21 H 19 N 3 0 3 S 
M r = 393.46 
Monoclinic, Pl^/c 
a = 8.3713 (12) A 
b = 21.568 (3) A 
c = 21.591 (3) A 
P = 96.411 (2)° 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2013) 
r mi „ = 0.81, r max = 0.98 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.112 

S = 1.05 

9850 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg is the centroid of the C36-C41 ring. 



V = 3873.9 (9) A 3 
Z = 8 

Mo Ka radiation 
li = 0.19 mm -1 
T = 150 K 

0.19 x 0.19 x 0.11 mm 



69242 measured reflections 
9850 independent reflections 
7890 reflections with / > 2cr(f) 
R in , = 0.057 



511 parameters 

H-atom parameters constrained 
A/w = 0.34 e A~ 3 
Ap mi „ = -0.34 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


C4-H4- ■ 06' 


0.95 


2.56 


3.4802 (19) 


163 


C6-H6B- ■ 04' 


0.98 


2.52 


3.465 (2) 


163 


C8-H8- ■ 02" 


0.95 


2.56 


3.359 (2) 


142 


C12-H12-04 


0.95 


2.43 


3.302 (2) 


152 


C27-H27B-01' 


0.98 


2.45 


3.410 (2) 


166 


C30-H30- ■ 05 m 


0.95 


2.44 


3.331 (2) 


157 


C32-H32- ■ Ol™ 


0.95 


2.57 


3.340 (2) 


139 


C33-H33- ■ -Cg v 


0.95 


2.58 


3.4951 (19) 


162 


Symmetry codes: 


(0 -x-t 


-2, -y, -z + 1; 


(ii) -x+l,-v 


-z + 1; (iii) 


-x+ 1, v + 1, —z + j; 


(iv) x, -y + 


h z - |; (v) -x - 


- 1, -y. -z. 





Data collection: APEX2 (Bruker, 2013); cell refinement: SAINT 
(Bruker, 2013); data reduction: SAINT, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Bran- 
denburg & Putz, 2012).; software used to prepare material for 
publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). 
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Methyl (2Z)-((2Z)-2-{(2f)-[1-(4-methylphenyl)ethylidene]hydrazinylidene}-4- 
oxo-3-phenyl-1,3-thiazolidin-5-ylidene)ethanoate 

Joel T. Mague, Mehmet Akkurt, Shaaban K. Mohamed, Alaa A. Hassan and Mustafa R. Albayati 

1 . Comment 

Heterocyclic compounds such as thiazolidines have demonstrated widespread applications as pharmaceuticals (Pandey et 
ah, 2011; Barreca et ah, 2002) and materials (Botti et ah, 1996). Thiazolidinone derivatives exhibit anticancer properties 
(Pfahl et ah, 2003) as well as antibacterial (Sayyed et ah, 2006), antimycobacterial (Babaoglu et ah, 2003), antimicrobial 
(Sharma et ah, 2006) and antifungal (Qapan et ah, 1999) activities. Therefore, we have synthesized the title compound (I) 
and determined its crystal structure. 

The asymmetric unit of (I) is shown in Fig. 1. In one molecule, the 1,3-thiazolidine ring (S1/N1/C1-C3) forms dihedral 
angles of 86.19 (8) and 8.37 (8) °, respectively, with the phenyl ring (C7-C12) and the benzene ring (C15-C20). In the 
other molecule the corresponding angles between (S2/N4/C22-C24) are 69.60 (7) (C28-C33) and 14.08 (7)° (C36-C41), 
respectively. The dihedral angle between the phenyl and benzene rings is 84.70 (8)° (C7-C12 and C15-C20) and 
69.62 (8)° (C28-C33 and C26-C41). The differences in the dihedral angles may be due to the packing effects of 
neighbouring molecules. The bond lengths (Allen et ah, 1987) and angles in each molecule are normal. 

In the crystal, molecules are arranged in layers approximately parallel to (102) connected by weak C — H— O hydrogen 
bonds (Table 1, Fig. 2). Additional weak C — H— O hydrogen bonds occur between theses layers (Table 1, Fig. 2) forming 
a three-dimensional network. A weak intermolecular C — H—tc interaction is also observed (Table 1). 

2. Experimental 

A mixture of 283 mg (1 mmol) (2E)-2-[l-(4-methylphenyl)ethylidene]-A^-phenylhydrazinecarbothioamide and 142 mg (1 
mmol) of dimethyl but-2-ynedioate in 50 ml methanol was refluxed for three hours. The excess solvent was evaporated 
under vacuum and the residual solid product was collected and recrystallized from ethanol to afford a clear yellow blocks 
(M.p. 527 - 529 K) suitable for X-ray diffraction. 

3. Refinement 

H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C — H = 0.95 
(aromatic H) and 0.98 A (methyl H), with J7 1S0 (H) = 1.2 C/ 1S „(C) for aromatic H atoms and t/ iso (H) = 1.5 U lso (C) for methyl 
H atoms. 

Computing details 

Data collection: APEX2 (Broker, 2013); cell refinement: SAINT (Bruker, 2013); data reduction: SA INT (Bruker, 2013); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXI97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg & Putz, 
2012).; software used to prepare material for publication: WinGX (Farrugia, 2012) and PIATON (Spek, 2009). 
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Figure 1 

The asymmetric unit of (I) showing a weak C — H-0 hydrogen bond (dashed line) between the independent molecules. 
Displacement ellipsoids are at the 30% probabilty level. 



Figure 2 

Part of the crystal structure viewed approximately along the b axis with weak C — H-0 hydrogen bonds shown as dashed 
lines. 
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Figure 3 

A view along the b axis showing weak C — H--7T interactions as dashed lines. 

Methyl (2Z)-((2Z)-2-{(2f)-[1-(4-methylphenyl)ethylidene]hydrazinylidene}-4-oxo-3-phenyl-1,3-thiazolidin 
ylidene)ethanoate 

Crystal data 

C2iH 19 N 3 0 3 S 
M, = 393.46 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 8.3713 (12) A 
b = 21.568 (3) A 
c = 21.591 (3) A 
^ = 96.411 (2)° 
V= 3873.9 (9) A 3 
Z=8 

Data collection 

Bruker SMART APEX CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.3660 pixels mm" 1 
<p and at scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2013) 
2U = 0.81, 7 , a « = 0.98 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > laiF 1 )] = 0.044 
wRiF 1 )^ 0.112 
5= 1.05 



F(000) = 1648 

D x = 1.349 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9179 reflections 

(9 = 2.5-28.6° 

fi = 0A9mrn [ 

T= 150K 

Block, clear yellow 

0.19 x 0.19 x 0.11 mm 



69242 measured reflections 
9850 independent reflections 
7890 reflections with / > 2a(I) 
R mt = 0.057 

#max = 28.6°, Omin = 1.9° 

fc = -10->ll 
jt= -28^28 
1= -28^28 



9850 reflections 
511 parameters 
0 restraints 

Hydrogen site location: inferred from 
neighbouring sites 
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H-atom parameters constrained 
W = 1/[I 2 (TO 2 ) + (0.05 1 IP) 2 + 1 .054P] 
WHERE P = (TO 2 + 2TO 2 )/3 



(A/a) max = 0.001 
Ap max = 0.34 e A" 3 
Apmin = -0.34 e A" 3 



Special details 



Experimental. 'H-NMR [8, p.p.m., CDC1 3 ]: 2.27 (S, 3H, CH 3 ), 2.39 (S, 3H, CH 3 ), 3.88 (S, 3H, OCH 3 ), 6.97 (S, 1H, vinyl 
- CH), 7.19-7.26 (m, 2H, Ar- H), 7.44-7.47 (m, 3H, Ar - H), 7.51-7.55 (m, 2H, Ar - H), 7.78-7.83 (m, 2H, Ar - H). 13 C- 
NMR [8, p.p.m., CDCI3]: 15.03 (CH 3 ), 21.42 (CH 3 ), 52.49 (OCH 3 ), 115.98 (vinyl-CH), 126.92, 127.46, 128.90, 129.09, 
129.30 (Ar-CH), 132.21, 133.76 (Ar - C), 140.75 (Ar-C-N), 142.05 (CH 3 -C=N), 158.15 (thiazole - C.2), 164.9 
(cyclic - C=0), 166.59 (ester - CO). 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted 7?-factors wR and all goodnesses of fit S are based on F 2 , conventional 7?-factors R are based on F, with F set to 
zero for negative F 2 . The observed criterion of F 2 > aiF 2 ) is used only for calculating -7?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement. 7?-factors based on F 2 are statistically about twice as large as those 
based on F, and 7?-factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x 



y 



z 



U is *IUz 



eq 



SI 

01 

02 

03 

Nl 

N2 

N3 

CI 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

C10 

Cll 

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21 

S2 



0.59531 (4) 
0.79183 (14) 
0.74230 (14) 
0.93261 (13) 
0.60347 (15) 
0.42172 (15) 
0.36391 (15) 
0.52809 (17) 
0.71496 (18) 
0.72573 (17) 
0.82274(18) 
0.82622 (18) 
0.9370 (2) 
0.55457 (18) 
0.4378 (2) 
0.3904 (2) 
0.4589 (2) 
0.5760 (2) 
0.6251 (2) 
0.25712 (18) 
0.1978 (2) 
0.19100(18) 
0.2319(2) 
0.1656 (2) 
0.0564 (2) 
0.0179 (2) 
0.0840 (2) 
-0.0198 (3) 
0.57525 (4) 



0.00119(2) 
0.14802 (5) 
-0.08842 (5) 
-0.06779 (5) 
0.12318 (6) 
0.07810(6) 
0.01878 (6) 
0.07228 (7) 
0.10956 (7) 
0.04065 (6) 
0.01562 (7) 
-0.05181 (7) 
-0.13330 (7) 
0.18631 (6) 
0.21376 (7) 
0.27400 (8) 
0.30597 (7) 
0.27798 (8) 
0.21778 (8) 
0.01879 (7) 
0.07602 (8) 
-0.04256 (8) 
-0.09620 (8) 
-0.15299 (8) 
-0.15848 (9) 
-0.10561 (9) 
-0.04854 (9) 



-0.22033 (10) 
-0.01716(2) 



0.42718 (2; 
0.50471 (5; 
0.50854 (5 
0.58848 (5 
0.42279 (6; 
0.34568 (6; 
0.32675 (6; 
0.39283 (7; 
0.47312 (7; 
0.48243 (7; 
0.52956 (7; 
0.53990 (7 
0.60373 (8; 
0.40694 (7 
0.43831 (8 
0.42290 (9; 
0.37721 (8; 
0.34637 (8; 
0.36116(8; 
0.27854 (7; 
0.24368 (8 
0.25778 (7; 
0.29201 (8; 
0.27352 (9; 
0.22020 (9; 
0.18561 (9; 
0.20358 (8 
0.20217(1 
0.19020(2; 



) 



0.0226 (1; 
0.0337 (3; 
0.0302 (3; 
0.0285 (3 
0.0241 (3; 
0.0263 (4; 
0.0260 (4; 
0.0228 (4; 
0.0250 (4; 
0.0227 (4; 
0.0247 (4; 
0.0244 (4; 
0.0319(5; 
0.0244 (4; 
0.0306 (5; 
0.0368 (5; 
0.0367 (5; 
0.0389 (6; 
0.0334 (5; 
0.0260 (4; 
0.0346 (5; 
0.0279 (4; 
0.0367 (5; 
0.0408 (6; 
0.0390 (6; 
0.0436 (6; 
0.0373 (5 
0.0575 (8; 
0.0234 (1; 
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L)4 


n anion /1 o\ 

o. /9280 (13) 


A 1 1 0TA /CA 

0.12820 (5) 


a i/:tcc /c\ 
0.26255 (5) 


A AOA 1 /I \ 

0.0291 (3) 


/ >. c 


A Hf\AOA /1 /1\ 

0.70484 (14) 


A A f\A(\ A /C\ 

-0.10494 (5) 


A 17AAO /f\ 

0.27998 (5) 


A AO O £L /O \ 

0.0326 (3) 


Oo 


A OA1 OzC /10\ 

0.89186 (13) 


A AO 1 /I O /r\ 

-0.08142 (5) 


0.36026 (5) 


A AO O £. /O \ 

0.0286 (3) 


JN4 


A /:r\i oo /i c\ 

0.60388 (13) 


A 1 ninn /c\ 
0.10390 (5) 


A 1 OAT 1 i C\ 

0.18031 (6) 


0.0229 (3) 


JN5 


A -1 OAOO i 1 ZC\ 

0.429/ / (16) 


a a/ca/io 
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A 1 AAOO i a\ 
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A AO £/C //I \ 
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/~iOO 

L22 
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A 1 CA/CC /T\ 

0.15065 (7) 


A AT) A 

0.0230 (4) 


L23 


A TAA/in /n\ 

0.70949 (17) 


A AAA") C //T\ 

0.09035 (6) 


A T110£ /n\ 

0.23226 (7) 


A AO OO / A\ 
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A AC/"T ZO\ 

0.0567 (8) 


T T A 
H4 


A OAAAA 

0.89000 


A A A 1 O A 

0.04180 


A C Z £L£(\ 

0.55660 


A AO AAsk 

0.0300* 


T T £. A 
H6A 


A OO O O A 

0.83230 


A 1 /I £ 1 A 

—0.14610 


a 1 CCA 

0.61550 


A A A OA* 

0.0480* 


H6B 


1 AOAOA 

1.02020 


A 1 /I A OA 

-0.14080 


A Z' ") O /" A 

0.63860 


A A A O A sfc 

0.0480* 


H6C 


0.96160 


A 1 C HI A 

-0.15720 


0.56740 


A A A OA sfc 

0.0480* 


T TO 

H8 


A 1 A AO A 

0.39080 


A 1 A 1 OA 

0.19180 


A A /" A O A 

0.46980 


A AO T A sfc 

0.0370* 


T TA 

H9 


A 11 A1A 

0.31010 


A OA") -1 A 

0.29340 


A AAA A A 

0.44400 


A A A A A* 

0.0440* 


TT1 A 

H10 


0.42570 


A ") /I TO A 

0.34720 


A 1 /" / A A 

0.36690 


A A A A A sfc 

0.0440* 


T T 1 1 

Hll 


A /'O O AA 

0.62300 


A ") A A 1 A 

0.30010 


A O 1 A AA 

0.31490 


A A A T A sfc 

0.0470* 


Til i 
H12 


A TACAA 

0.70590 


A 1 AO C A 

0.19850 


A 1 A AO A 

0.34020 


A A A AAsfc 
0.0400* 


T T 1 /I A 

H14A 


A 1/1f 1A 

0.24530 


A 1 1 1 OA 

0.11280 


0.26520 


A ACOAsk 

0.0520* 


H14B 


A AO A A A 

0.08040 


A AlOIA 

0.07820 


A O A 1 O A 

0.24180 


A A C O A sfc 

0.0520* 


H14C 


A O O O AA 

0.22890 


A AT /If A 

0.07450 


A O A 1 ") A 

0.20130 


A A C O A sfc 

0.0520* 


TT1 /- 

H16 


A OA/"") A 

0.30630 


A AA1 1A 

-0.09370 


A O O O C A 

0.32850 


A A A A t\ ;!; 

0.0440* 


TT1 T 

H17 


0.19520 


A 1 O O AA 

—0.18890 


A OATZTA 

0.29760 


A A A AAsfc 

0.0490* 


H19 


A AC C O A 

-0.05520 


A 1 A O A A 

-0.10840 


A 1 A O O A 

0.14880 


A A C O A sfc 

0.0520* 


T 11 A 

H20 


A AC 1 A 

0.05610 


A A 1 ") A A 

-0.01300 


A 1 T O T A 

0.17870 


A A A C Asfc 

0.0450* 


H21A 


-0.12960 


-0.22130 


0.21390 


0.0860* 


H21B 


0.04350 


-0.25360 


0.22390 


0.0860* 


H21C 


-0.02270 


-0.22620 


0.15700 


0.0860* 


H25 


0.86560 


0.02510 


0.32060 


0.0280* 


H27A 


0.79620 


-0.15330 


0.40140 


0.0530* 


H27B 


0.98860 


-0.15280 


0.41020 


0.0530* 
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T T1 H 

H2/L 


A OAT OA 

0.59381) 


A 1 7T7A 

—0.17270 


A O A A OA 

0.34480 


A AC O A* 

0.0530* 


H29 


A A C AO A 

0.45920 


A 1 A A 1 A 

0.19410 


A T) 1 A A 

0.23140 


A AO O A sk 

0.0380* 


T TO A 

H30 


A A 1 /"OA 

0.41680 


A O A Z' C A 

0.29650 


A 1 A /~ 1 A 

0.19610 


A A/IOA* 

0.0480* 


H31 


A f AO/"A 

0.50860 


A O 1 T/' A 

0.32760 


A 1 A") 1 A 

0.10310 


A A C 1 A* 

0.0510* 


t n 1 

H32 


A /T^f 1 A 

0.64510 


A Of OTA 

0.25830 


A A A C O A 

0.04530 


A ACAAsfc 

0.0500* 


T TO 1 

H33 


A /" O /I O A 

0.68420 


0.15560 


A ATAOA 

0.07920 


A A A A A sk 

0.0400* 


T TO C A 

H35A 


A O C O 1 A 

0.35810 


A A AO A A 

0.09240 


A A A 1 O A 

0.00130 


A A A OA* 

0.0480* 


H35B 


A 1 O 1 OA 

0.18180 


A AT A A A 

0.07490 


A AO AO A 

-0.03020 


A A/IOA* 

0.0480* 


T TO C /" ' 

H35C 


0. 33650 


A A A C O A 

0.04oz0 


A AC7AA 

—0.05700 


A A A OA* 

0.0480* 


H37 


A T/'OAA 

0.26800 


A 1 A C O A 

-0.10530 


A AT O O A 

0.07880 


A AO "7 A rfs 

0.0370* 


nj o 


0 1 1 Q^O 

W. 1 1 7JU 


-0 1 Q970 


n A4(Ssn 


o nznn* 

U.U4JU 


H40 


-0.05590 


-0.10450 


-0.11120 


0.0480* 


H41 


0.09570 


-0.01730 


-0.08040 


0.0410* 


H42A 


-0.19850 


-0.20230 


-0.06310 


0.0850* 


H42B 


-0.06860 


-0.24610 


-0.02470 


0.0850* 


H42C 


-0.05080 


-0.22930 


-0.09580 


0.0850* 



Atomic displacement parameters (A 2 ) 







u 


U" 


u 


U u 


u 


SI 


0.0235 (2) 


0.0238 (2) 


0.0199 (2) 


-0.0006 (1) 


-0.0002 (1) 


-0.0011 (1) 


01 


0.0348 (6) 


0.0278 (6) 


0.0350 (6) 


-0.0002 (5) 


-0.0117 (5) 


-0.0044 (5) 


02 


0.0365 (6) 


0.0277 (5) 


0.0250 (5) 


-0.0039 (4) 


-0.0030 (5) 


0.0016(4) 


03 


0.0288 (6) 


0.0262 (5) 


0.0286 (6) 


0.0011 (4) 


-0.0055 (4) 


0.0035 (4) 


Nl 


0.0253 (6) 


0.0225 (6) 


0.0230 (6) 


0.0015 (5) 


-0.0033 (5) 


-0.0004 (5) 


N2 


0.0260 (7) 


0.0280 (6) 


0.0239 (6) 


0.0021 (5) 


-0.0021 (5) 


-0.0034 (5) 


N3 


0.0259 (7) 


0.0287 (6) 


0.0224 (6) 


0.0013 (5) 


-0.0022 (5) 


-0.0040 (5) 


CI 


0.0225 (7) 


0.0253 (7) 


0.0203 (7) 


0.0018(5) 


0.0012(5) 


-0.0021 (5) 


C2 


0.0244 (7) 


0.0257 (7) 


0.0241 (7) 


0.0016(5) 


-0.0005 (6) 


-0.0020 (6) 


C3 


0.0209 (7) 


0.0244 (7) 


0.0229 (7) 


0.0003 (5) 


0.0031 (6) 


-0.0014(5) 


C4 


0.0227 (7) 


0.0268 (7) 


0.0240 (7) 


-0.0003 (5) 


-0.0006 (6) 


-0.0012 (6) 


C5 


0.0217 (7) 


0.0288 (7) 


0.0228 (7) 


-0.0004 (5) 


0.0024 (6) 


0.0006 (6) 


C6 


0.0347 (9) 


0.0277 (8) 


0.0318 (8) 


0.0031 (6) 


-0.0025 (7) 


0.0054 (6) 


C7 


0.0268 (8) 


0.0212 (7) 


0.0235 (7) 


0.0003 (5) 


-0.0048 (6) 


-0.0017 (5) 


C8 


0.0328 (9) 


0.0275 (7) 


0.0320 (8) 


-0.0003 (6) 


0.0056 (7) 


-0.0009 (6) 


C9 


0.0357 (9) 


0.0275 (8) 


0.0477 (10) 


0.0042 (6) 


0.0068 (8) 


-0.0027 (7) 


C10 


0.0419(10) 


0.0241 (7) 


0.0417(10) 


0.0013 (7) 


-0.0053 (8) 


0.0029 (7) 


Cll 


0.0494(11) 


0.0340 (9) 


0.0335 (9) 


-0.0030 (7) 


0.0052 (8) 


0.0083 (7) 


C12 


0.0386 (9) 


0.0335 (8) 


0.0288 (8) 


0.0021 (7) 


0.0063 (7) 


0.0011 (6) 


C13 


0.0202 (7) 


0.0371 (8) 


0.0203 (7) 


0.0019 (6) 


0.0012 (6) 


-0.0025 (6) 


C14 


0.0290 (9) 


0.0438 (9) 


0.0292 (8) 


0.0007 (7) 


-0.0052 (7) 


0.0053 (7) 


C15 


0.0202 (7) 


0.0394 (8) 


0.0237 (7) 


0.0007 (6) 


0.0009 (6) 


-0.0057 (6) 


C16 


0.0290 (9) 


0.0410 (9) 


0.0373 (9) 


0.0027 (7) 


-0.0090 (7) 


-0.0070 (7) 


C17 


0.0321 (9) 


0.0367 (9) 


0.0505 (11) 


0.0038 (7) 


-0.0087 (8) 


-0.0081 (8) 


C18 


0.0266 (9) 


0.0456 (10) 


0.0437 (10) 


0.0008 (7) 


-0.0006 (7) 


-0.0190 (8) 


C19 


0.0362 (10) 


0.0593 (12) 


0.0323 (9) 


-0.0035 (8) 


-0.0091 (8) 


-0.0150 (8) 


C20 


0.0338 (9) 


0.0501 (10) 


0.0260 (8) 


-0.0007 (7) 


-0.0061 (7) 


-0.0025 (7) 


C21 


0.0447 (12) 


0.0523 (12) 


0.0720(15) 


-0.0036 (9) 


-0.0093 (11) 


-0.0260(11) 


S2 


0.0273 (2) 


0.0195 (2) 


0.0226 (2) 


-0.0013 (1) 


-0.0010(1) 


-0.0012(1) 


04 


0.0307 (6) 


0.0212(5) 


0.0330 (6) 


-0.0013 (4) 


-0.0072 (5) 


-0.0031 (4) 
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05 


a aota /ta 

o.oj /y (/) 


A AO cn 
{J.UZjy (?) 


A A'} 1 H 

(J. to 1 / (o) 


A AATA fZ\ 

— U.UU /(J (j) 


— U.OUoo \d) 


A AA1 1 / A \ 

U.OUJl (4) 


aaa 
06 


A AOAA /AA 

o.ojoy (o) 


A AOO/C /'CA 

(J.Ozzo (j) 


a a 1 
U.UjUI (o) 


A AA 11 / A\ 

— 0.U011 (4) 


A AA/CA /C\ 

-(J.OOoU (d) 


A AA/1 C iA \ 

U.(JU4o (4) 


XT A 

N4 


A mc/i /AA 

O.OzoO (6) 


A A 1 0*7 /C\ 

(J.Ulo / (DJ 


A AO /I A f£ \ 

(J.(JZ4(J (o) 


A AA1 C 

(J.U(Jl3 (4J 


A AAO 1 /c^ 
— O.OOzl (?) 


A AAAT (A \ 
— U.UUU / (4) 


J\D 


A AOOO /"7A 

U.Uzyz (/) 


A AT3A //T\ 


A AO£ 1 

U.Ozol (o) 


A AAA1 /C\ 
(J.UOOl (Jj 


A AAl O 


A AAO 1 ( ' Z.\ 

— U.OOzl (j) 


xta 
No 


A mm /"7A 

o.ozy / (/) 


(J.Uzz4 (6) 


A AOCT S£\ 

U.(JZ3 / (6) 


A AAA*7 /C\ 

(J.OOU / (d) 


A AAC /I /'CA 

— (J.UUj4 (jJ 


A AA1 A /C\ 

— u.uoiy (d) 


poo 


a mn /7\ 

O.Ozz / ( /) 


A AO 1 1 ( £L\ 

(J.Uzli (oj 


A AO A A /*7\ 

U.(Jz44 ( /) 


A AAAT /CA 

U.OUO/ (3) 


A AAAC / £\ 

O.OOUj (o) 


A AAO/C 

— (J.OOzo (j) 


/~-o n 
Czj 


A AO 1 o in\ 

O.Ozla ( /) 


A AOA*7 / £\ 

(J.UzO/ (o) 


A AOT7 (H\ 
U.l/ZJ / (/) 


A AA1 £ /C\ 

U.OUlo (d) 


A AA 1 1 /C\ 

U.UUlz (p) 


A AAOA 


po /i 
Cz4 


A AOOO" 
U.UZZ / (/) 


a ai m 
U.Oiy/ (o) 


A AO A O ZO"\ 

(J.Uz4z (1) 


A AAA1 /C\ 

— O.UUUJ (d) 


A AA/IO 

U.(J(J4z (o) 


A AAOC /C\ 

— O.UUzj (3) 


r^o ^ 
CzD 


A AOl. 1 ZO"A 
O.OZj 1 (/J 


A AOOO /'TA 

Kj.kjZZZ ( 1) 


U.Uzyz (/) 


A AA 1 O /<\ 


A AAAO 


n AA1 A /C\ 

— U.UUlo 


po a 
Czo 


A AO /I A in \ 

0.0244 (/) 


A AO 1 O 
U.(JZ35 (/J 


A AO'} 1 /*7A 

U.Ozol (/) 


A AAAA /C\ 

(J.OOUU (d) 


A AA 1 

O.UUlo (o) 


A AAO A /C\ 

(J.0(JZ4 (d) 


Cz / 


A A/IOA /1 AA 

0.04z6 (1U) 


A AO A O /'T* 

(J.0z4z (/) 


A AI CO /OA 

u.(jj3z (y) 


A AAOT 

— U.UUz / (oj 


A AAOO (H\ 

—u.WyZ ( 1) 


A AAOO 

O.UUvz (o) 


CZS 


A AOO C 

O.Ozzd (/) 


a a 1 an i £L\ 

O.Uly/ (o) 


A AOAO ZO\ 

U.Uzyz (5J 


A AA1 1 /C\ 

U.OOll (d) 


A AA/1 O 

— U.(j(J4o (o) 


A A AA 1 /CA 

— U.OOUl (d) 


Czy 


A AOO£ /OA 

U.UzyD (o) 


(J.Uz /4 ( /J 


u.(jj34 (yj 


A AA1A 


A AAIO SH\ 

—{j.KJVjZ ( 1) 


a AA/i o /'/;^ 
— (J.0(J4z (o) 


pin 
C30 


A rtlOO / 1 A A 

O.OJaa (10) 


(J.Uzo4 (5 J 


U.UMj (11) 


A AAA/1 /*7\ 

u.(juy4 (/) 


A All/ /0\ 

— U.Ollo (5J 


A AAAT /''TA 

-(j.ooy / (/) 


po 1 

C31 


A A /I /I /I / 1 1 A 

0.0444 (11) 


A AOO /I ZO\ 

0.0224 (8) 


A AC £ A / 1 o\ 

0.0560 (12) 


A A A AO SH\ 

-0.0003 (7) 


A AO A 1 /A\ 

-0.0201 (9) 


A AATA fn\ 

0.0070 (7) 


Loz 


A A/1 O 1 / 1 A A 

0.04zl (10) 


A AO AO /AA 

o.oioj (y) 


A A /I "7 / 1 AA 
0.04J / (10) 


A AAC c in\ 

— O.OOjD (/) 


A AAC"7 /OA 
-0.003 / (5) 


a nnc /oa 
0.01 3d (8) 




A A1 /I £ /OA 

0.034:) (y) 


A AO A 1 /OA 

O.UjOI (a) 


u.ojjo (y) 


A AA 1 1 /AA 

U.UUlj (o) 


A AAO 1 (H\ 

O.OOzl (/) 


A AAn /AA 

O.OOj / (o) 


pi /i 
C34 


A mo C ZO"A 

O.Ozzo (/) 


0.0Z36 (/) 


A AO /I C /"7A 

U.0243 (/) 


A AA/1 O /CA 
0.0045 (3) 


A AAO 1 /AA 

—O.OOzl (6) 


A AA1 A /CA 

—0.0016 (3) 


C35 


A AlOO /AA 

O.OJao (y) 


A AOAA /OA 

o.ozyo (e) 


A AO/IC /OA 

U.0z65 (8) 


A AA 1 /: i £Z\ 
0.0016 (6) 


A AAOA /"7A 

— O.OOzO ( /) 


A AA 1 1 /AA 
0.0011 (6) 


A"2 A 

C36 


A AO C A ZO"A 

O.OzoO ( /) 


A AOAA ZO"A 

O.OzoO (/) 


A AO A C /TA 

U.0243 (/) 


A AA/1 "7 /CA 
0.004 / (5) 


A AA/1 O /AA 

-0.004z (6) 


A AA/1 1 /AA 

-0.0041 (6) 


C3 / 


A f\1 £0" /'OA 

o.Ojd / (y) 


U.Uzyz (a ) 


A m/1 /OA 
O.OZDZ (5) 


A AAA1 /AA 

—0.0001 (o) 


A AA/IO /"7A 

— o.oo4y ( /) 


A AAO"7 /AA 

— O.OOz / (6) 


C38 


0.0444(10) 


0.0290 (8) 


0.0332 (9) 


-0.0025 (7) 


0.0015 (7) 


-0.0020 (7) 


C39 


0.0358 (9) 


0.0330(8) 


0.0379 (9) 


-0.0004 (7) 


-0.0014 (7) 


-0.0134 (7) 


C40 


0.0418(10) 


0.0393 (9) 


0.0352 (9) 


0.0051 (7) 


-0.0168 (8) 


-0.0120 (7) 


C41 


0.0404(10) 


0.0305 (8) 


0.0286 (8) 


0.0068 (7) 


-0.0105 (7) 


-0.0020 (6) 


C42 


0.0638 (14) 


0.0453 (11) 


0.0589 (14) 


-0.0164(10) 


-0.0026(11) 


-0.0202 (10) 



Geometric parameters (A, ") 



SI— CI 


1.7676 (16) 


Cll— Hll 


0.9500 


SI— C3 


1.7460(15) 


C12— H12 


0.9500 


S2— C22 


1.7699(14) 


C14— H14A 


0.9800 


S2— C24 


1.7488 (15) 


C14— H14B 


0.9800 


01— C2 


1.2122(19) 


C14— H14C 


0.9800 


02— C5 


1.2121 (19) 


C16— H16 


0.9500 


03— C5 


1.3430 (19) 


C17— H17 


0.9500 


03— C6 


1.4503 (19) 


C19— H19 


0.9500 


04— C23 


1.2160(18) 


C20— H20 


0.9500 


05— C26 


1.2090(19) 


C21— H21B 


0.9800 


06— C26 


1.3373 (19) 


C21— H21C 


0.9800 


06— C27 


1.4445 (19) 


C21— H21A 


0.9800 


Nl— C7 


1.4517(19) 


C23— C24 


1.4958 (19) 


Nl— CI 


1.390 (2) 


C24— C25 


1.336 (2) 


Nl— C2 


1.383 (2) 


C25— C26 


1.472 (2) 


N2— CI 


1.282 (2) 


C28— C29 


1.380 (2) 


N2— N3 


1.4121 (18) 


C28— C33 


1.382 (2) 


N3— C13 


1.294 (2) 


C29— C30 


1.392 (2) 


N4— C22 


1.3931 (18) 


C30— C31 


1.381 (3) 


N4— C28 


1.4419(17) 


C31— C32 


1.382 (3) 


N4— C23 


1.380 (2) 


C32— C33 


1.387 (2) 
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\Tf POO 

N5 — C22 


1 T7^ ZO\ 

1.276 (2) 


P O A /T)f 

C34 — C35 


1 CA/I ZO\ 

1.504 (2) 


N5 — No 


1.4059 (19) 


PO A P O /' 

C34 — C36 


1 -1 07 ZO\ 

1.487 (2) 


XTzl i""*? /I 

N6 — C34 


1 oaa 

1.290 (2) 


C36 — C37 


1 OAO ZO\ 

1.393 (2) 


C2 — C3 


1.501 (2) 


C36 — C41 


1 TAT 

1.397 (2) 


p O P ,1 

C3 — C4 


1.342 (2) 


C37 — C38 


1 O OA ZO\ 

1.389 (2) 


C4 — C5 


1.471 (2) 


/T)0 P O A 

C38 — C39 


1 OAO /ON 

1.393 (2) 


C7 — C12 


1 1 O A ZO\ 

1.384 (2) 


P O A /"I y|A 

C39 — C40 


1 O O C /ON 

1.385 (2) 


C7 — C8 


1 O O O 

1.383 (2) 


C39 — C42 


1 C {\~7 ZO\ 

1.507 (3) 


p o / i a 

C8 — C9 


1 O O O ZO\ 

1.388 (2) 


C40 — C4 1 


1 O A A ZO\ 

1.390 (2) 


C9 — CIO 


1 O O A /O \ 

1.380 (2) 


P O C T TO C 

C25 — H25 


0.9500 


CIO — Cll 


1 1 O A /ON 

1.384 (2) 


/"^n Tin a 

C27 — H27A 


A A O AA 

0.9800 


Cll — C12 


1 O O O /O \ 

1.388 (2) 


C27 — H27B 


A AO AA 

0.9800 


p i o p i /i 

C13 — C14 


1 CAl /T\ 

1.501 (2) 


/— ■ 0 -7 imp 

C27 — H27C 


A AOAA 

0.9800 


P 1 1 P 1 c 

C13 — CI5 


1 AO A ZO\ 

1.484 (2) 


/"<OA T TO A 

C29 — H29 


A C\ C A A 

0.9500 


Cl5 — Cl6 


1 1 A C /ON 

1.395 (2) 


Z" 1 OA Tn A 

C30 — H30 


0.9500 


C15 — C20 


1 1 A O /O \ 

1.398 (2) 


f ^ ^> 1 T T") 1 

C3 1 — H3 1 


0.9500 


C16 — C17 


1 IOC ZO\ 

1.385 (2) 


O TTO O 

C32 — H32 


A ACAA 

0.9500 


p i -7 p 1 o 

C17 — C18 


1 OAT ZO\ 

1.393 (3) 


PO O TTO O 

C33 — H33 


A AC AA 

0.9500 


C 1 8 — C2 1 


1.511 (3) 


Z" 1 0 C T TO C A 

C35 — H35A 


A AOAA 

0.9800 


C18 — C19 


1 T01 /O \ 

1.381 (3) 


POC TTOCr* 

C35 — H35B 


A AOAA 

0.9800 


pin ri^A 

C19 — C20 


1 o on /o \ 

1.387 (3) 


PO C T TO C/"< 

C35 — H35C 


A AOAA 

0.9800 


C4 — H4 


A ACAA 

0.9500 


O T T TO "7 

C37 — H37 


A ACAA 

0.9500 


C6— H6B 


0.9800 


C38— H38 


0.9500 


C6— H6C 


0.9800 


C40— H40 


0.9500 


Co — H6A 


A AOAA 

0.9800 


/~" A 1 TT /I 1 

C41 — H41 


A A C A A 

0.9500 


C8 — H8 


0.9500 


/" t /|r) T T /I O A 

C42 — H42A 


A AOAA 

0.9800 


C9 — H9 


0.9500 


C42 — H42B 


A AOAA 

0.9800 


rii a T T 1 A 

CIO — H10 


A ACAA 

0.9500 


C42 — H42C 


A AOAA 

0.9800 


p 1 CI J p ^) 

CI — SI — C3 


AA C A / "7 \ 

90.54 (7) 


z' ' I i\ POA TTOA 

C19 — C20 — H20 


120.00 


C22 — S2 — C24 


AA A A / "7 \ 

90.44 (7) 


z' ' \ 0 /"i ^i T TO 1 A 

Cl8 — C2l — H21A 


109.00 


C5 — 03 — Co 


115.16 (12) 


C18 — C21 — H21B 


1 AA AA 

109.00 


C26 — Uo — C2 / 


11/- AO /I OA 

116.03 (12) 


C 1 8 — C2 1 — til 1 C 


1 AO AA 
1U9.0U 


C2 — Nl — C7 


1 O O 1 T / 1 O \ 

122.17 (13) 


TTO 1 A PO 1 TTO 1 Ti 

H21A — C21 — H21B 


109.00 


Cl — Nl — C7 


ni aa /n\ 

122. U0 (12) 


TTO 1 A f~"~) 1 TTO 1 

H21A — C21 — H21C 


1 1 A AA 

110.00 


Cl — N 1 — C2 


1 1 f AC /1 T\ 

115.45 (13) 


TTO 1 r> rn TTO 1 

H2 1 B — C2 1 — H2 1 C 


1 AA A A 

109.00 


XTI XT^> r 1 1 

N J — JNz — Cl 


1 ah ac /1 o^. 
109.05 (12) 


CO POO "NT /I 

b2 — C22 — JN 4 


110 1/1 ( 1 A\ 

1 12. 14 (10) 


\T1 XT'? i"* 1 ") 

N2 — N3 — C13 


11/1 a n t\ 

114.60 (13) 


CO POO \Tf 

S2 — C22 — N 5 


1 n a a /11\ 
127.04 (1 1) 


PTl XTyl pn 

C22 — N4 — C23 


115.76 (11) 


XT/1 POO \Tf 

N4 — C22 — N5 


1 OA OO / 1 O \ 

120.82 (13) 


XT/1 no 

C23 — N4 — C28 


no io / 1 i \ 

122.18 (11) 


04 — C23 — N4 


124.89 (12) 


/-"II "XT/1 no 

Czz — N 4 — C2 8 


ni at /i i\ 

122.07 (12) 


04 — C23 — C24 


IOC OA /10\ 

125.29 (13) 


No — N5 — C22 


111 IO /I 1\ 

111.28 (12) 


XT/1 /"■'T? /""^ /I 

N4 — C23 — C24 


1 AA OO / 1 0\ 

109.82 (12) 


\Tr TvTz: /""T /I 

N5 — N6 — C34 


i i i no n t\ 

113.98 (13) 


S2 — C24 — C23 


111 nn / 1 a\ 

111.77 (10) 


C 1 Z" 1 1 XTO 

SI — Cl — Nz 


1/5. 3o (12) 


S2 — C24 — C2 5 


12/. /4 (11) 


SI— Cl— Nl 


112.54(11) 


C23— C24— C25 


120.49(13) 


Nl— Cl— N2 


122.11 (14) 


C24— C25— C26 


121.26(13) 


01— C2— Nl 


124.49 (14) 


05— C26— 06 


125.04 (14) 


01— C2— C3 


125.59 (14) 


05— C26— C25 


123.98 (14) 


Nl— C2— C3 


109.92 (13) 


06— C26— C25 


110.97(13) 
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SI — C3 — C2 


111 C £ 

111.56 


f 1 A\ 

,10) 


C 1 /O ") p /] 

S 1 — C3 — C4 


1 O £ AC 

126.95 


( 1 1 \ 

(U) 


L2 — C3 — C4 


121.46 


/I 

(13) 


/-"""I ni 

C3 — C4 — C5 


1 AA OA 

120.84 


( 1 OA 

(13) 


/~\0 rif /"iiO 

02 — C5 — 03 


1 A/l 1 ^" 

124.16 


/'I /1\ 

(14) 


02 — C5 — C4 


123.97 


/ 1 A \ 

(14) 


/-x -> p c p a 

03 — C5 — C4 


111 O/" 

111.86 


f 1 0\ 

,13) 


JN1 — C7 — C12 


1 1 A "7 o 

119.78 


/1 T\ 

(13) 


p o /""'O /-ill 

Co — C7 — C12 


1 A1 O pi 

121.39 


{ 1 yl \ 

(14) 


XT1 

Nl — C7 — Co 


1 1 O Ol 

118.83 


^1 t\ 

(13) 


C7 — Co — C9 


1 1 o oo 

118.82 


/1 C\ 

(15) 


P O / "1 A pi A 

Co — C9 — CIO 


120.57 


(16) 


C9 — C1U — Cll 


119.96 


(15) 


CIO — Cll — C12 


1 O A O O 

120.32 


(16) 


p "7 p 1 A p 1 1 

C7 — C12 — Cll 


118.94 


( 1 r\ 

(15) 


XTO 1 O PI /J 

N3 — C13 — C14 


1 O r\ 

124.30 


(14) 


XT'} rn pi ; 
JN3 — C13 — CI J 


116.33 


(13) 


p i zi p i o pic 

C14 — C13 — C15 


1 1 A T/- 

119.36 


(13) 


p -1 o p i i— p •] s- 

C13 — C15 — C16 


121.22 


/ 1 A \ 

(14) 


pn pi r p^a 

C 1 3 — C 1 5 — C20 


121.17 


p| r\ 

(15) 


/~* 1 /: pic /~<oa 

C 1 6 — C 1 5 — C20 


117.61 


(16) 


C15 — C16 — C17 


1 OA A /I 

120.94 


(16) 


p i /-- p i -7 p 1 o 

C16 — C17 — C18 


121.22 


(17) 


P -1 rv p 1 o PO 1 

C19 — C18 — C21 


121.55 


/ 1 1 \ 

(17) 


ph pin pin 

C17 — Clo — C19 


in ac 

117.95 


(^1 

(17) 


p i ^ p i o PO 1 

C17 — CI 8 — C21 


120.48 


/ 1 ON 

(18) 


p -1 o /" " 1 a po a 

Clo — C19 — C20 


121.31 


(17) 


pi f p^A P 1 (\ 

C 1 5 — C20 — C 1 9 


1 OA AC 

120.95 


(17) 


(~< O A TT A 

C3 — C4 — H4 


1 O A AA 

120.00 




/—i C /" " /I T T /I 

C5 — C4 — H4 


120.00 




03 — C6 — H6A 


109.00 




p o p /_ TT/-n 

(J 3 — Co — H6B 


1 AA AA 

109.00 




1)3 — Co — H6C 


1 AA AA 

109.00 




TT/" A /""I / TT/'T) 

H6A — Co — H6B 


110.00 




TT/" A /""I / it/-/^ 

H6A — Co — H6C 


109.00 




T T/Ti /" ' / TT/-pi 

H6B — Co — H6C 


1 AA AA 

109.00 




pin PO TTO 

C7 — Co — Ho 


ni aa 

121.00 




piA PO TTO 

C9 — Co — Ho 


121.00 




P1 /\ pir\ r ia 

CIO — C9 — H9 


120.00 




pin PA T j(\ 

Co — C9 — H9 


1 OA AA 

120.00 




p r\ p 1 (\ TT1 A 

C9 — CIO — H10 


120.00 




p -1 1 p i a t T 1 A 

Cll — CIO — H10 


120.00 




p 1 A P 1 1 TT 1 1 

C12 — Cll — Hll 


1 OA AA 

120.00 




CIO— Cll— Hll 


120.00 




C7— CI 2— Hl2 


121.00 




Cll— Cl2— Hl2 


121.00 




Cl3— Cl4— H14A 


109.00 




Cl3— Cl4— H14B 


110.00 




Cl3— Cl4— H14C 


109.00 





XTyl PAO P1A 

N 4 — C2 8 — C29 


1 1 A AA 

119.09 


( ~\ o\ 

J3) 


XTyl PAO PT) 

N4 — C28 — C33 


1 1 A 1 O 

119.18 


M o\ 

,13) 


/""OA PAO POT 

C29 — C2 8 — C3 3 


1 O 1 OO 

121.73 


ft o\ 

(13) 


PTO paa p o A 

C28 — C29 — C30 


1 1 O O A 

118. o4 


M C\ 

(15) 


PAA /- < -) A PO 1 

C29 — C30 — C3 1 


1 1 A AO 

119.92 


(16) 


p^A P1A1 p^A 

C30 — C3 1 — C32 


1 OA CO 

120.57 


/1 z:\ 

(16) 


p')! /""TO 

C3 1 — C32 — C33 


1 OA AO 

120.02 


( ^1 o\ 

(17) 


PTO piAA PTA 

C28 — C33 — C3z 


1 1 O A 1 

118.91 


M C\ 

,15) 


XT/I po A PTf 

JN o — C34 — C3 j 


ni s i 
124.61 


(14) 


XT/' /" < ") yl PO/" 

N6 — C34 — C36 


116.04 


(13) 


PTC po P")/T 

C35 — C34 — C36 


119.35 


M 0\ 

(13) 


p o /I pt/t poq 

C34 — C36 — C37 


111 AO 

121.08 


ri /i\ 

(14) 


C34 — C36 — C41 


1 O A O £ 
120.06 


(14) 


pin /t> r a 1 

C37 — C36 — C41 


110 AO 

118.02 


,14) 


p O /" P")0 POO 

C36 — C37 — C38 


120.91 


( 1 C\ 

(15) 


p-in p -) o p^a 

C37 — C38 — C39 


101 1 C 

121.15 


/1 z:\ 

(16) 


POO pia p /] A 

C3 8 — C3 9 — C40 


110 OO 

117.78 


,16) 


POO P")A P/IA 

C38 — C39 — C42 


101 /'O 

121.62 


(16) 


P ^ p\ p -) p\ p ^ a 

C40 — C39 — C42 


120.60 


/ 1 o\ 

(17) 


p^A p /] A p /| 1 

C39 — C40 — C4 1 


10 1 /I 

121.64 


/1 o\ 

(17) 


pi/ ni 1 /i a 

C3 6 — C4 1 — C40 


1 OA A A 

120.49 


/1 z:\ 

(16) 


PA ^ POC TTOC 

C24 — C25 — H25 


1 1 A AA 

119.00 




f ■> -» / POC TTOC 

C26 — C25 — H25 


119.00 




/ \ /~_ POO" TTOO A 

(Jo — Cz7 — H27A 


1 AA AA 

109.00 




r\£. /""■" A O TTOOT") 

Oo — Cz7 — H27B 


1 1 A AA 

110.00 




/'"x / PAO T T A ~7P 

06 — C27 — H27C 


109.00 




TTAO A p a "7 TTOOTi 

H27A — C27 — H27B 


109.00 




TTOO" A PAO TTnr 1 

H27A — Cz7 — H27C 


1 AA AA 

109.00 




TTOOFJ PAO TTnr 1 

H27B — Cz7 — H27C 


1 AA AA 

109.00 




PAO p A A TTAA 

C28 — C29 — H29 


121.00 




PAA PAA TTAA 

C30 — C29 — H29 


121.00 




PAA /~i")A T TO A 

C29 — C30 — H30 


1 OA AA 

120.00 




p O 1 POA T TO A 

C3 1 — C30 — H30 


1 OA AA 

120.00 




p^A PO 1 TTO 1 

C30 — C31 — H31 


120.00 




p o A PO 1 TTO 1 

C32 — C3l — H31 


120.00 




p o I POO TTOO 

C31 — C32 — H32 


1 OA AA 

120.00 




PAO p o A TTTO 

C33 — C32 — H32 


1 OA AA 

120.00 




p a O PO") TTOO 

C28 — C33 — H33 


121.00 




POO p o O TT")") 

C32 — C33 — H33 


121.00 




PO A p ~) C TT1C A 

C34 — C35 — H35A 


1 AA AA 

109.00 




p o /I PTf TT") CT) 

C34 — C35 — H35B 


1 AA AA 

109.00 




p o /I /~i O C TTT C /~i 

C34 — C35 — H35C 


109.00 




TTOC A /"i") C Tf T f n 

H35A — C35 — H35B 


1 A A AA 

109.00 




H35A — C35— H35C 


109.00 




H35B— C35— H35C 


110.00 




C36— C37— H37 


120.00 




C38— C37— H37 


119.00 




C37— C38— H38 


119.00 




C39— C38— H38 


119.00 
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H14A— C14— H14B 109.00 

H14A— C14— H14C 109.00 

H14B— C14— H14C 109.00 

CI 7— CI 6— HI 6 120.00 

C15— C16— H16 119.00 

C16— C17— H17 119.00 

C18— C17— H17 119.00 

C20— C19— H19 119.00 

C18— C19— H19 119.00 

CI 5— C20— H20 120.00 



C39— C40— H40 119.00 

C41— C40— H40 119.00 

C36— C41— H41 120.00 

C40— C41— H41 120.00 

C39— C42— H42A 109.00 

C39— C42— H42B 109.00 

C39— C42— H42C 109.00 

H42A— C42— H42B 110.00 

H42A— C42— H42C 109.00 

H42B— C42— H42C 109.00 



C3— SI— CI— Nl 
C3— SI— CI— N2 
CI— SI— C3— C2 
CI— SI— C3— C4 
C24— S2— C22— N4 
C24— S2— C22— N5 
C22— S2— C24— C23 
C22— S2— C24— C25 
C6— 03— C5— C4 
C6— 03— C5— 02 
C27— 06— C26— C25 
C27— 06— C26— 05 
C2— Nl— CI— SI 
C7— Nl— C2— C3 
CI— Nl— C7— C8 
CI— Nl— C7— C12 
C2— Nl— C7— C8 
C2— Nl— C7— C12 
CI— Nl— C2— 01 
CI— Nl— C2— C3 
C7— Nl— C2— 01 
C7— Nl— CI— N2 
C2— Nl— CI— N2 
C7— Nl— CI— SI 
N3— N2— CI— Nl 
CI— N2— N3— C13 
N3— N2— CI— SI 
N2— N3— CI 3— C14 
N2— N3— CI 3— CI 5 
C23— N4— C22— N5 
C28— N4— C22— S2 
C23— N4— C22— S2 
C22— N4— C23— 04 
C22— N4— C23— C24 
C28— N4— C23— 04 
C28— N4— C23— C24 
C22— N4— C28— C29 
C22— N4— C28— C33 



0.11 (11) 
-179.71 (14) 
-0.07(11) 
177.97 (15) 
-1.44(11) 
178.62 (15) 
-0.07 (10) 
179.95 (14) 
176.87 (12) 
-2.7 (2) 
177.82 (12) 
-1.2 (2) 
-0.13 (16) 
173.02 (13) 
90.13 (18) 
-89.96 (18) 
-82.35 (19) 
97.56 (18) 
-179.89 (15) 
0.08 (17) 
-7.0 (2) 
6.8 (2) 
179.70(14) 
-173.08 (11) 
-178.21 (13) 
-178.90 (13) 
1.60(18) 
0.8 (2) 
-178.93 (12) 
-177.30(14) 
-176.83 (11) 
2.75 (16) 
177.12 (14) 
-2.73 (17) 
-3.3 (2) 
176.84(12) 
110.72(17) 
-70.12(19) 



C3— C4— C5— 03 
Nl— C7— C8— C9 
C12— C7— C8— C9 
Nl— C7— CI 2— Cll 
C8— C7— C12— Cll 
C7— C8— C9— CIO 
C8— C9— CIO— Cll 
C9— CIO— Cll— C12 
CIO— Cll— C12— C7 
N3— CI 3— CI 5— C16 
C14— CI 3— CI 5— C20 
N3— CI 3— CI 5— C20 
C14— CI 3— CI 5— C16 
CI 3— CI 5— C20— C19 
C13— C15— C16— C17 
CI 6— CI 5— C20— C19 
C20— CI 5— CI 6— C17 
C15— C16— C17— C18 
C16— C17— C18— C19 
CI 6— CI 7— CI 8— C21 
C21— CI 8— CI 9— C20 
CI 7— CI 8— CI 9— C20 
CI 8— CI 9— C20— CI 5 
04— C23— C24— S2 
04— C23— C24— C25 
N4— C23— C24— S2 
N4— C23— C24— C25 
S2— C24— C25— C26 
C23— C24— C25— C26 
C24— C25— C26— 05 
C24— C25— C26— 06 
N4— C28— C29— C30 
C33— C28— C29— C30 
N4— C28— C33— C32 
C29— C28— C33— C32 
C28— C29— C30— C31 
C29— C30— C31— C32 
C30— C31— C32— C33 



178.91 (14) 
-179.64 (15) 
0.5 (2) 
179.59 (14) 
-0.5 (2) 
-0.2 (3) 
-0.1 (3) 
0.0(3) 
0.3 (3) 
5.6 (2) 
5.1(2) 
-175.20(15) 
-174.20(15) 
-177.58 (15) 
177.81 (15) 
1.7(2) 
-1.5 (2) 
0.1 (3) 
1.0(3) 

-177.52 (18) 
177.73 (18) 
-0.8 (3) 
-0.6 (3) 
-178.30 (12) 
1.7(2) 
1.55 (15) 
-178.47 (14) 
-2.0 (2) 

178.07 (13) 
-1.4 (2) 
179.53 (14) 

179.08 (14) 
-0.1 (2) 
-178.52 (14) 
0.6 (2) 

-0.1 (2) 
-0.3 (3) 
0.9 (3) 



Acta Cryst. (2013). E69, o1401-o1402 



sup-10 



supplementary materials 



C28— N4— C22— N5 


3.1 (2) 


C31— C32— C33— C28 




-1.0(3) 


C23— N4— C28— C33 


110.33 (17) 


N6— C34— C36— C37 




-6.3 (2) 


C23— N4— C28— C29 


-68.83 (19) 


N6— C34— C36— C41 




171.27(15) 


N6— N5— C22— S2 


3.38(19) 


C35— C34— C36— C37 




174.39 (15) 


N6— N5— C22— N4 


-176.57 (13) 


C35— C34— C36— C41 




-8.0 (2) 


C22— N5— N6— C34 


-165.53 (14) 


C34— C36— C37— C38 




177.40(15) 


N5— N6— C34— C36 


-175.22 (13) 


C41— C36— C37— C38 




-0.3 (2) 


N5— N6— C34— C35 


4.0 (2) 


C34— C36— C41— C40 




-176.81 (15) 


01— C2— C3— C4 


1.8(2) 


C37— C36— C41— C40 




0.9 (2) 


01— C2— C3— SI 


179.97 (14) 


C36— C37— C38— C39 




-0.7 (3) 


Nl— C2— C3— SI 


0.02 (16) 


C37— C38— C39— C40 




1.1(3) 


Nl— C2— C3— C4 


-178.15 (14) 


C37— C38— C39— C42 




-179.48 (18) 


C2— C3— C4— C5 


177.02 (14) 


C38— C39— C40— C41 




-0.5 (3) 


SI— C3— C4— C5 


-0.8 (2) 


C42— C39— C40— C41 




-179.92 (18) 


c*a cv> 
Lo — C4 — — \jL 


-1.5 (2) 


Cjy — C4U — C41 — C5o 




—U.j (3) 


j i y Li 1 fc c / 1 l/ui in i?c-isffici.f y i / 










Cg is the centroid of the C36— C41 ring. 










D—n-A 


D — H 


R-A 


D-A 


D—n-A 


C4— H4-06 1 


0.95 


2.56 


3.4802 (19) 


163 


C6— H6fi-04 i 


0.98 


2.52 


3.465 (2) 


163 


C8— H8-02 a 


0.95 


2.56 


3.359 (2) 


142 


C12— H12-04 


0.95 


2.43 


3.302 (2) 


152 


C14— H144-N2 


0.98 


2.28 


2.728 (2) 


107 


C27— H275-01' 


0.98 


2.45 


3.410 (2) 


166 


C30— H30-O5 Ul 


0.95 


2.44 


3.331 (2) 


157 


C32— H32-01 iv 


0.95 


2.57 


3.340 (2) 


139 


C35— H35^-N5 


0.98 


2.27 


2.718(2) 


106 


C33— H33-Cg v 


0.95 


2.58 


3.4951 (19) 


162 


Symmetry codes: (i) -x+2, -y, -z+1; (ii) 


-x+\, -y, -z+1; (iii) -x+\,y+\/2, 


-z+l/2; (iv) x, -y+l/2, z-1/2; (v 


) -x+l, -y, -z. 
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